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ABSTRACT 

Background: Chronic diseases, such as diabetes, hypertension associated-heart disease; and several different cancers 
were reported to be linked to high meat consumption. Assessment of urinary nutria-metabolomics was also considered 
and reported as a novel tool for dietary styles. Increased consumption of red meat was associated with increased risk of 
bladder diseases and infection. Method: This is a cross-sectional study conducted among the Rabigh colleges’ female 
students throughout 10 months, for measuring the prevalence of symptomatic lower urinary tract infection (LUTD at 
King Abdul-Aziz University, Rabigh, Saudi Arabia, 2019. The questionnaire was distributed among 200 students 
through their mobile via WhatsApp. It was calculated by the sample size equation, using a mean prevalence of LUTI 
among teenage female. Result: Among the 230 students who received the questionnaire, the response rate was 66%, so 
the total current studied sample was 152 female students from different colleges in Rabigh. 75.66% of them in age (15- 
24 years), and 24.34% of them were in age (25-30 years), 23.68% of them were married, and 78.29% were eating red 
meat. UTI prevalence was 25.66%. There was a high percentage (66.7%) of UTI among the young female (15-24 years), 
the married women (35.9%), the group who don’t drink enough water (69.2%), and 59.0% with a high rate of eating 
meat (2 times/ week). All these differences were found to be statistically significant (P < 0.05). Conclusion: LUTI 
symptoms seemed to be related to increased trend towards red meat eating besides other factors e.g. water drinking and 
marital status. 
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INTRODUCTION 
Essential amino acids and micronutrients needed factors can predispose to cystitis such as mild infections 

for body health were well known to be obtained via (4) chemical irritation and neurogenic over active 
consumption of red meat “. However, chronic bladder conditions “>, Acute simple cystitis is referred 
diseases, such as diabetes ®, hypertension associated- to conditions involving the bladder mucosal lining 
heart disease ©) and several different cancers were with symptomatic urgency, frequency and suprapubic 
reported to be linked to high meat consumption “° pain “3 16), 
Biomarkers for meat intake could be detected in urine Acute simple cystitis could be easily self-diagnosed 
6D. Assessment of urinary nutrimetabolomics as a and treated by appropriate increase water intake and 
novel tool for dietary styles was also reported ®. simple antibiotic course but if neglected and untreated 

Reviewing literature showed that increased it may be complicated and ending in precancerous 
consumption of red meat was associated with increased bladder changes ©” and in some cases upper tract 
risk of bladder cancer e.g. Crippa, et al. (2018) © who involvement with subsequent kidney damage © 
reported that five cohort studies done on considerable Decreased quality of life in persons suffering 
number of cases pointed to a link between increased red cystitis via disrupting normal daily activities were 
meat consumption and cancer bladder. reported in conditions associated with lower urinary 

Values of urine pH in normal persons ranged tract disorders “® and this encouraged the design of 
between 4.5 and 8.0. Acidic urine with pH < 6 was the present study. 
known to cause bladder urothelial irritation that is The main objective of this study was to carry out a 
evoking cystitis symptoms “*!”), Cystitis as a symptom across sectional study to evaluate the prevalence of 
of UTI is characterized by bladder pain or discomfort symptomatic lower tract infection (dysuria, frequency, 
and is clinically confused with what was known as and hematuria) among teenage female students in 
bladder pain syndrome (BPS). Some cases with Rabigh university collages, King Abdul-Aziz 
unknown understood etiology are challenging clinical University and to define its link to their dietary style 
problems and so difficult to be diagnosed ®?. Many especially consuming diet rich in red meat. 
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Subjects and study design: 

This is a cross-sectional study conducted for 

measuring the prevalence of symptomatic LUTI at 
King Abdul-Aziz University in Rabigh, Saudi Arabia, 
2019. 
The study protocol was approved by the Local Ethics 
Committee. A total of 200 students were enrolled in 
online questionnaire. Students’ consent was taken 
before starting the study. 


- Study duration: 10 months during 2018- 1439 H 
- Study area: colleges in Rabigh King Abdul-Aziz 
University. 
- Participants Population: all female students in 
Rabigh colleges 
- Inclusion criteria: all female students in Rabigh 
colleges who accept to charring in answering the 
questionnaire. 


The sample size: 

It was calculated by the sample size equation, 
the mean prevalence of lower urinary tract infection 
among teenage female was approximately 19% from a 
study, which was conducted by Farrel et al.and 
Nguyen and Weir “> 7” which concluded that 
twenty-six percent of the women reported problems of 
UI. The prevalence of UI in younger women was 12%, 
so we take the mean of this two number from the two 
previous studies “7° (26+12/2= 19). 

The significance level of a=0.05. 

The minimum required sample was 230 to represent a 
population of students enrolled at colleges at King 
Abdul-Aziz University calculated by the equation: 


y A > pil - p) 
d- 


Zl- a/2 = Standard normal variate (at 5% type lerror 
(P<0.05) it is 1.96. 

p = Expected proportion in population based on 
previous studies or pilot studies. 

d = Absolute error or precision — which should be 
decided by researcher. 

Sample size= (3.841) *0.19* (0.81) / (0.0025) 


Sample size = 
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Sampling procedure 

The questionnaire was distributed among 230 
of the students through their mobile via WhatsApp 
application from one student to another compatriots 
(snow ball method). 


Research Instrument. 

A _ self-well-structured and reviewed Arabic 
questionnaire developed from questionnaires used in 
other previous studies was reviewed and validated by 
three experts in community medicine. The 
questionnaire was modified to be suitable for culture 
and the study population and submitted on google drive 
(https://docs.google.com/forms/d/1 g VHPW7txXn2Ls- 
uqvsvpi_MmeSxe2jiG7cV2K- 
N9kMo/edit?ts=5b2e6a50#responses) to the students 
through the WhatsApp. 

The questionnaires consisted of closed ended questions 

that included three sections: 

e The first section asks about demographic and 
background information including age, name of 
college, marital status, and blood group. 

e The second section asks about eating habits e.g. 
red meat eating, presence of chronic diseases as 
diabetes mellitus. 

e The third section asks about symptoms of lower 
urinary tract involvement (dysuria, frequency, and 
hematuria), visiting clinics or hospitalization and 
history of taking any management (diagnosis and 
antibiotic treatment). 











Data entry and data Analysis: 

The data were coded and entered to SPSS 
software version 23. The data were described and 
cleaned before analysis. The descriptive data were 
analyzed according to the type of variables: The 
quantitative data were described by means and 
standard deviation (SD). Qualitative variables were 
described by numbers and proportions and were 
compared by Chi Square test. Regression models 
was used for multivariable analysis. 


RESULTS 

There were 230 students who received the 
questionnaire as a google drive link and the response 
rate was 66%, so the total current studied sample was 
152 female students from different colleges in Rabigh. 
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Descriptive Statistics 


Univariate analysis (Descriptive): 


Age distribution of the studied sample 


915-24 Years 
E 25-30 Years 





Distribution of the studied sample according their Blood-grouping 
ia 
@ 45 
Os 
Bo 





Figure (1) showed the age distribution of the studied sample. (There is no need to repeat the data in the figures and 
tables) 


Figure (2) illustrates the distribution of the studied sample according to their blood group. 
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Distribution of the studied sample according to marital status 
M married 
Not marriaed 





Diabetes distribution among the studied sample 


E ves 
E No 





Figure (3) shows the marital status of all the female students. 
Figure 4 shows diabetes distribution among all the studied sample. 
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Percentage of UTI among the studied sample 


H ves 
E No 





Percentage of Eat Meat among the studied sample 


E ves 
E No 





Figure (5) shows the prevalence of UTI among the studied sample which was 25.66%. 
Figure (6) reveals the prevalence of eating meat among the studied sample which was 78.29%. 
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Table (1) weight and height of the studied sample 


Mean + SD Range 
Weight (Kg.) 59.78+12.914 57 
Height (Cm) 156.7347.119 71 


Table (1) shows the mean weight in Kg. and height in cm. of female students. 


Bivariate analysis: 
Table (2) differentiation of the sample characteristic according to UTI affection among the studied sample. 
































Studied Sample UTI (39) No UTI (113) 
Sample Characteristics: No. % No. % P. Value 
Age Groups (years): 
15-24 26 66.7 89 78.8 
25-30 13 33.3 24 21.2 0.13 
Marital status: 
Yes 14 35.9 22 19.5 0.04* 
No 25 64.1 91 80.5 
Blood grouping: 
A 15 38.5 41 36.3 
B 5 12.8 14 12.4 0.94 
Ab 4 10.3 9 8.0 
O 15 38.5 49 43.4 
History of Diabetes: 
Yes 2 5.1 3 2.7 
No 37 94.9 110 97.3 0.46 
Drinking enough Water : 
Yes 12 30.8 57 50.4 0.03* 
No 27 69.2 56 49.6 
Eating meat regularly: 
Yes 33 84.6 86 76.1 0.27 
No 6 15.4 27 23.9 
Frequency of eating meat: 
Don’t eat 2 5.1 13 11.5 
2 / month 3 7.7 24 21.2 0.02* 
Once / week 9 23.1 24 21.2 
2 time / week 23 59.0 52 46.0 
Daily 2 5.1 0 0 




















(*) mean the P value is < 0.05 


Table (2) denotes the differentiation of the sample 
characteristic according to UTI affection (studied 
groups) among the studied sample. Regarding to age 
distribution, there was a significant higher percentage 
of UTI among the young age group 15-24 years than in 
older group. In a relation to the marital status, there was 
a significant higher percentage of UTI among the 
married women than in non-married. There was no 
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statistically significant difference between the studied 
groups regarding to their blood groups and history of 
diabetes. Regarding to drinking enough water, there 
was a high significant percentage of UTI among the 
group who don’t drink enough water than the group 
who drink enough. 

About the habit of eating meat among the studied 
groups, there was no statistically significant difference 
between the studied groups regarding to their blood 
groups (P > 0.05).Concerning the frequency of eating 
meat there were significant differences according to the 
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rate of eating; as low rate of eating meat (2 time/month) 
had a low percentage of UTI than the high rate of eating 
meat (2 time/ week) which had a high percentage of 
UTI. 


Multivariate analysis: 
Table (3): Logistic regression analysis of factors 


affecting urinary tract infection among female 
students. 


Sig. Odds 95% C.I. for OR 
Ratio Lower | Upper 
Blood 0.721 
grouping 
0.267 0.554 0.196 1.571 
B 0.741 0.765 0.155 3.764 
Ab 0.932 0.944 0.249 3.570 
Marital 0.424 
status 
1.000 318543 0.000 
Marriage 572.659 
Not 0.190 0.487 .166 1.429 
Marriage 
Pregnancy 0.873 0.792 0.045 13.787 
Diabetes 0.952 1.076 0.097 11.991 
Drink 0.045 2.504 1.020 6.147 
sufficient 
Water 
Eat Meat 0.980 0.982 0.244 3.949 
Frequency 0.373 
of eating 
meat 
2 times 0.999 11461062 0.000 
/month 533.84 
Once 0.999 04223965 0.000 
weekly 20.16 
2 0.999 34351762 0.000 
times/ week 33.4 
0.999 30425506 0.000 
Daily 96.5 
Aske a 0.641 1.585 0.229 10.958 
medicine 
No. of 0.915 1.116 0.147 8.482 
clinical 
visit 
Treatment 0.500 0.326 0.013 8.481 
taking for 
UTI_ 
Duration of 0.292 1.091 0.928 1.284 
UTI 
treatment 
No. of UTI 0.553 0.902 0.641 1.269 
recurrent 
UTI 0.132 1.244 0.937 1.652 
symptoms 
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Table (3) shows the logistic regression analysis of 
factors affecting urinary tract infection among female 
students. According to the value of OR we noticed that, 
the ranking of the most affecting factors on UTI were 
frequency of eating meat, marital status and drinking 
enough water. 


DISCUSSION 

In this study, the data showed that most 
participants (75.66%) are fitting criteria of being young 
females in the age group of 15-24. The condition of 
LUTI is well known to be among common complaints 
in females °°”). 
In the present study, about 35.9% of participants were 
married, which was significantly (P = 0.04*) 
correlated with presence of LUTI. 
Recurrent cystitis associated with sexual intercourse is 
quite common in young women; however not all 
sexually active women will suffer a post-coital UTI 
episode. Behavioral risk patterns, genetic factors and 
increased virulence of certain subtypes of uropathogen 
were affect the severity of UTIs®*.The shorter distance 
of the urethra to the anus has been the only anatomical 
risk factor described that is marginally significant in 
predisposing women for UTIs ° 

Although presence of diabetes in the studied sample 
is insignificant, it can be one of predisposing factors for 
LUTI °°. The percentage of diabetic students seemed 
to lie within those suffered from LUTI and gave history 
of increased red meat intake. 

Significant decrease in LUTI was found among 
students, who gave history of suitable amount of water 
intake. Drinking enough water was significantly 
associated with less prevalence of LUTI ® 
The interesting finding is that the percentage of females 
having symptoms of LUTI (25.66%) nearly matches the 
percentage of those who had an increased red meat 
consumption (21.71%). An association between red 
meat intake and urine acidity was reported in literature 
6) Increased urine acidity was usually associated with 
bladder mucosa irritation that unless treated may end in 
cystitis and severe complication “%!?, Crippa et al. ” 
reported that five cohort studies done on considerable 
number of cases pointed to a link between increased red 
meat consumption and cancer bladder. 


CONCLUSION 

Lower urinary tract symptoms are quite common 
among studied samples, it seemed to be related to 
increased trend towards red meat eating besides other 
factors such as water drinking and marital status. More 
screening methodology should be done to evaluate the 
association between symptomatic parameters and 
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possible presence of any associated infections. The 
study may help raising awareness among educated 
students to seek medical advice if having any similar 
conditions. 
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